What is claimed is: 



vA compound of the formula: 



82 



in 5 




O-Desosamine 



O- Cladinose 



wherein 



RJ 



WO 



Rl» R2» R3» R4. R5. and R6 are ihdependeiUly selected from Q wherein Q is selected 
from the group consisting of (a) -H, (b) -M\((^-Et,fand (d) -OH; 

L i and L2 are independently -H or 

L3 is D-desosamine or -OH; and 

L4 is L-mycarose, L-cIadinose or/OH 
with the proviso that when R 1-R5 are -Me, R6 is otli 



tr than -H or -Me. 



2. The compound of claim 1 whereii) Q is selected fiWn the group consisting of (a), (b), 
and (c) and Lj, L2» L3 and L4 are as defined therein. 

3. The compound of claim 1 wherein Q is selected from the^roup consisting of (a), (b), 
and (d) and L 1 , L2, L3 and L4 are as defined therein. 

4. The compound of claim 1 wherein Q is selected from the group insisting of (a), (c), 
and (d) and L \ % L2, L3 and L4 are as defined therein. 



5. The compound of claim 1 wherein Q is selected from the group consisting of (b), (c), 
and (d) and L 1 , L2, L3 and L4 are as defined therein. 



6. The compound of claim 1 wherein Q is selected from the group consisting of (a)\and 
(b) and L l, L2, L3 and L4 are as defined therein. \ 



The compound of claim 1 wherein Q is selected from the group consisting of (a) and 
(c)\nd L \ , L2, L3 and L4 are as defined therein. 



8. Y he compound of claim 1 wherein Q is selected from the group consisting of (a) and 
(d) and IjVj , L2, L3 and L4 are as defined therein. 

9. The compound of claim 1 wherein Q is selected from the group consisting of (b) and 

(c) and L 1, L2&>3 and L4 are as defined therein. 

10. The compound of claim 1 wherein Q is selected from the group consisting of (b) and 

(d) and L 1, L2» L3 anid L4 are as defined therein. 

1 1 . The compound oKclaim 1 wherein Q is selected from the group consisting of (c) and 
(d) and L 1, L2, L3 and L4\ire as defined therein. 

12. The compound of clain\ 1 wherein Q is (a) and L) , L2> L3 and L4 are as defined 
therein. 

1 3. The compound of claim 1 wKprei^Q is (c) and L \ , L2, L3 and L4 are as defined 
therein. 

14. The compound of claim 1 whereinSp is (d) and L \ y L% L3 and L4 are as defined 
therein. 



15. The compound of claim 1 wherein ( 



(a) R6 and Ri are -H and R2, R4 and R5 are -Me, 

(b) R5 and R\ are -H and R2, R3>FU and R6 are -Me, 

(c) R4 and Ri are -H and R2, R3, &s and R6 are -Me, 

(d) R3 and R| are -H and R2» R4» Rs\nd Rfi are -Me, 

(e) R2 and R] are -H and R3, R4, R5 aM R^ arf -Me, 

(f) R^ and R2 are -H and R 1, R3, R4 anoSRs are -Me, 

(g) ^5 and R2 are -H and R 1, R3, R4 and are -Me, 

(h) R4 and R2 are -H and R |, R3, R5 and R6Ve -Me, 

(i) R3 and R2 are -H and R 1, R4, R5 and R6 are -Me, 
(j) R<j and R3 are -H and R 1, R2, R4 and R5 are\Me, 
(k) R5 and R3 are -H and R 1 , R2, R4 and R6 are -1 
(1) R4 and R3 are -H and Ri, R2, R5 and R6 are 
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(m) R6 and R4 are -H and R j, R2, R3 and R5 are -Me, 
1 5 ( (n) R5 and R4 are -H and R 1 , R2, R3 and R^ are -Me, 

\ (o) R6 and R5 are -H and R 1, R2, R3 and R4 are -Me, and 
L|\L2> L3 and L4 are as defined therein. 

16. The compound of claim 15 wherein (a)-(o) are as defined therein, L\ and L2 are -OH, 
L3 is D-desosairune and L4 is L-cladinose. 





17. Thecompou 


nd of claim 1 wherein 




(a) 


\R6, R2 and R| are -I I and R3, R4 and R5 are -Me, 




(b) 


Rs, R2 and R\ are -H and R3, R4 and R$ are - Me, 




(c) 


R4\R2 and Ri are -H and R3, R5 and R6 are -Me, 


5 


(d) 


R3, R2 and Ri are -H and R4, R5 and R$ are -Me, 


0 


(e) 


R6, Ryoind Ri are -H and R2, R4 and R5 are -Me, 


NS 


(0 


R5, R3 atad Ri are -H and R2, R4 and R^ are -Me, 


m 


(g) 


R4, R3 an?LRi are -H and R2, R5 and R^ are -Me, 


LF1 
□ 


(h) 


R^, R4 and k| are -H and R2. R3 and R5 are -Me, 


liio 


0) 


R5, R4 and Rjvare -H and R2, R3 and 1*6 are -Me, 




0) 


Rfi, R5 and R| are -I I and R2. R3 and R4 are -Me, 




00 


Rfi, R3 and R2 are^-H and] R |, R4 and R5 are -Me, 


1 y 


(I) 


R5, R3 and R2 are *y^lltf R 1> '*4 am * 1*6 are -Me, 




(m) 


R4, R3 and R2 anz^H^mJ R 1, R5 and Rfi are -Me, 




(n) 


R6, R4 and R2 are -11 aVl R 1, R3 and R5 are -Me, 


Q 


(0) 


R5, R4 and R2 are -H anAR 1, R3 and R^ are -Me, 




(P) 


Rg, R5 and R2 are -H and k 1, R3 and R4 are -Me, 




(q) 


R6, R4 and R3 are -H and R \ R2 and R5 are -Me, 




(r) 


R5, R4 and R3 are -H and R i» R2 and ^6 are -Me, 


20 


(s) 


R6, R5 and R3 are -H and R |, Ryoind R4 are -Me, or 




(t) 


R6, R5 and R4 are -II and R 1, R2 and R3 are -Me, and 



L|, L2, L3 and L4 are as defined therein 



18. . The compound of claim 17 wherein (a)-(t) are as defined therein, Li and L2 are -OH, 
L3 is D-desosamine and L4 is L-cladinose. \ 

19. The compound of claim 1 wherein \ 

(a) R6, R3, R2 and Rj are -H and R5, and R4 are -Me, 

(b) R5, R3, R2 and R| are -H and R$, and R4 are -MV 

(c) R4, R3, R2 and Rj are -H and R5, and R6 are -Me,\ 
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15 



Re, R4, R2 and Ri are -H and R3, and R5 are -Me, 
R5, R4, R2 and Ri are -H and R3, and R6 are -Me, 
Re» R5, R2 and Ri are -H and R3, and R4 are -Me, 
Re> R4» and R\ are -H and R2, and R5 are -Me, 
R5, R4, R3 and Ri are -H and R2, and Re are -Me, 
Re, R5, R4 and R| are -H and R2, and R3 are -Me, 
R2, R4, R3 and Ri are -H and R^, and R6 are -Me, 
Re, R4, R3 and R2 are -I I and R j, and R5 are -Me, 
R5, R4, R3 and R2 are -I I and R 1, and Re are -Me, 
Re, R$ t R3 and R2 are -H and R 1, and R4 are -Me, or 

R6» **4 an d R 3 are "H anc * R 1> anc ' **2 arc "M e » a °d 
L|, L2, L3 ana L4 are as defined therein. 



20. The compound \f claim 19 wherein (a)-(n) are as defined therein, L\ and L2 are -OH, 
L3 is D-desosamine and CJ4 is L-cladinose. 

2 1 . The compound of claSm 1 wherein 



(a) 
(b) 
(c) 
(d) 
(e) 
(0 



Rs» ^4. V:i> R2 aiu ' Ri are -I • aiK ' ^6 is -Me, 
Re» R4. ^3. R2 a ^d Ri are -H and R5 is -Me, 
R61 Rs» an <l Rl are ~H ant ' ^4 is "Me, 



R6, R5, R4, 1^2 a >) 
R6, R5. R4» 

R6, R5» R4.X**M 



R| are -1 1 and R3 is -Me, 

l are -11 and R2 is -Me, or 
R2 are -H and R | is -Me, and 



Li, L2, L3 and L4 are as defined therein. 

22. The compound of claim 21 whereiit\a)-(f) are as defined therein, Li and L2 are -Oi l, 
L3 is D-desosamine and L4 is L-cladinose. 

23. The compound of claim 1 wherein R |, R\ R$, R4, R5 and Re are -H and L 1, L2, L3 
and L4 are as defined therein. 

24. The compound of claim 23 wherein R j, R2, 1^4, R4, R5 and Re are as defined therein, 
L| and L2 are -OH, L3 is D-desosamine and L4 is L-cIaUinose. 



25. The compound of claim 1 selected from the group consisting of 6,l()-didesmethyl-6- 
ethylerythromycin A; 10,12-di(lesmethyl-12-deoxy-12-ethyltrythromycin A; 10,12- 
didesmethyl- 12-deoxy- 10-hydroxyerythromycin A; 6, 10, 1 2-tridesmethyl-6, 12- 
diethylerythromycin A, and 6J(),I2-tridesmethyl-6-deoxy-6 > I2Vliethylerythromycin A. 



2(l The compound of claim 1 selected from the group consisting of 10- 
destoiethylerythronolide B, 10-desmethyl-6-deoxyerythronolide B, 12-desmethylerythronolide 
B, 12vdesmethyl-6-deoxyerythronolide B, 12-desmethyl-12-ethylerythronolide B, 6- 
desinethyl-6-deoxy-6-ethylerythronolideB, tO-desmethylerythromycin A, 10-desmeihyl-12- 
deoxyerythromycin A, 10-desmethyl-6,12-dideoxyerythromycin A, 12- 
desmethylVythromycin A, 12-desmethyl-l2-deoxyerythromycin A, 12-desmethyl-6, 12- 
dideoxyerytWomycin A, 6-desmethyl-6-ethyIerythromycin A, 12-desmethyl-12- 
ethylerythronitain A, 12-desmethyl-12-deoxy-12-ethylerythromycin A, 10-desmethyl- 10- 
hydroxyerythroraycin A, 12-desmethyl-12-epihydroxyerythromycin A, 10,12- 
didesmethyleiythr^MTiycin A, 10 > 12-didesmethyl-12-deoxyerythromycin A, and 10,12- 
didesmetliyl-6,12-d«leoxyerythromycin A. 

27. The compound M claim 1 selected from the group consisting of 10- 
desmethylerythronolide\ 10-desmethyI-6-deoxyerythronolide B, 12-desmethylerythronolide 
B, l2-desmethyl-6-deoxyeKvthronoli(le B, 10-desmelhylerythromycin A, 10-desmethyl- 12- 
deoxyerythromycin A, 10-ddkmethyl-6, 12-dideoxyerythromycin A, 12- 
desmethylerythromycin A, I2\esmethyl-12-deoxyerythromycin A, 12-desmethyl-6, 12- 
dideoxyerythromycin A, l();l2-^klesmethylerythromycin A, 10,12-didesmethyl-12- 
deoxyerythromycin A, and 10 1 12^Udesmethyi-6, 12-dideoxyerythromycin A. 

2X. A compound selected from thS^ftuijj consisting of 10-desmethyIerythromycin A, 10- 
desmethyl- 12-deoxyerythromycin AyaiM 12-desmethy I- 1 2-deoxyerythromycin A. 

29. An isolated polynucleotide sequenckor fragment thereof which encodes an 
enzymatically active acyltransferase domain Srom a polyketide-producing microorganism 
selected from the group consisting of Strepton^es hygroscopicus, Streptomyces venezuelae, 
and Streptomyces cue lest is. V 

30. The polynucleotide of Claim 29 selected froiXthe group consisting of SEQ ID NO: 1 , 
SEQ ID NO:2, SEQ ID NO:29 and SEQ ID NO:30. \ 

3 1 . The polynucleotide of Claim 29 wherein said acylftansferase domain is selected from 
the group consisting of SEQ ID NO:3i, SEQ ID NO:32, SEQ ID NO:33 and SEQ ID NO:34. 

32. A vector comprising a polynucleotide sequence or fragment thereof which encodes an 
enzymatically active acyltransferase domain from Streptomyces. \ 
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jtfl. The vector of Claim 32 wherein said Streptomycex is selected from the group 
consisting of Streptomycex hygroxcopicux, Streptomycex venezuelae, and Streptomycex 
caelhxtix. 

34. Tttie vector of Claim 32 which is pCS5. 

35. The\ector of Claim 32 wherein said polynucleotide is selected from the group 
consisting of SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:29 and SEQ ID NO:3(). 

36. The vectorW Claim 32 wherein said acyltransferase domain is selected from the 
group consisting of I5EQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33 and SEQ ID NO:34. 

37. A vector selecte\i from the group consisting of pUC 1 8/LigAT2, pEryATl/LigAT2, 
pEryAT2/LigAT2, pUCTS/venAT, pEryATl/venAT, P UC19/rapAT14, pEry AT I /rap AT 14, 
pEryAT2/rapATl 4, P UC/5Vflank/ethAT, pUC/ethAT/C-6, pEAT4, P UC18/NidAT6, and 

38. A host cell transformed with the vector of Claim 32. 

39. The host cell of Claim 38 wherein said cell is a bacterial cell. 



40. The host cell of Claim 39 whes£ta&aid bacterial cell is selected from the group 
consisting of E. coli and Bacillus species. 

4 1 . The host cell of Claim 40 wherein saiH. cell is a polyketide-producing microorganism. 

42. The host cell of Claim 41 wherein said p<y^ketide-producing microorganism is 
selected from the group consisting ot Saccharopotysoora species, Nocardia species, 
Micromonospora species, Arthrobacter species, Streptomyces species, Actinomadura species, 
mdDactylosporangium. species. 

43. The host cell of Claim 42 wherein said polyketide Voducing microorganism is 
selected from the group consisting of Saccharopolyspora hihmta, Micromonospora rosaria, 
Micromonospora megalomicea, Streptomyces antihioticus, StlwUomyces mycarofaciens, 
Streptomyces avermitilis. Streptomyces hygroscopicus , Streptomyces caelestis, Streptomyces 
tsukubaensis. Streptomyces fradiae, Streptomyces platensis* Streptomyces violaceoniger* 
Streptomyces ambofaciens, Streptomyces griseoplanus , and Streptomyces venezuelae. 
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44- The host cell of Claim 42 wherein said polyketide-producing microorganism is 
selected from the group consisting of Saccharopolyspora species and Streptomyces species. 

45. Vhe host cell of Claim 44 wherein said polyketide-producing microorganism is 
Saccharopolyspora erythraea. 

46. The ftost celt of Claim 44 wherein said polyketide-producing microorganism is 
selected from Hie group consisting of Streptomyces hygroscopicus , Streptomyces Venezuelan 
and Streptomyce\caelestis. 

47. A method fokaltering the substrate specificity of a polyketide synthase in a first 
polyketide-producingViicroorganism comprising the steps of: 

(a) isolating^ first and second genomic DNA segment, each comprising a 
polyketide synthase wheton said first genomic DNA segment is from said first polyketide- 
producing microorganism And said second genomic DNA segment is from said first 
polyketide-producing microorganism or a second polyketide-producing microorganism; 

(b) identifying oneV more dAcrete fragments of said first genomic DNA 
segment, each of which encodesVn acyltfansferase domain; 

(c) identifying one or iWwercffiscrete fragments of said second genomic DNA 
segment, each of which encodes/ro|ate\l domain to said acyltransferase domain of said first 

genomic DNA segment; anil 

•(d) transforming a cell of sa\d first polyketide-producing microorganism with one 
or more of said fragments from step (c) utader conditions suitable for the occurrence of a 
homologous recombination event, leading to the replacement of one or more of said 
fragments from said first genomic DNA segment with one or more of said fragments from 
step (c). 

48. The method of Claim 47 wherein said first\olyketide-producing microorganism is 
Saccharopolyspora erythraea . 

49. The method of Claim 47 wherein said second pfyyketide-producing microorganism is 
Streptomyces. 

50. The method of Claim 49 wherein said Streptomyces selected from the group 
consisting of Streptomyces antibioticus, Streptomyces mycarofhcieiis , Streptomyces 
avermitilis, Streptomyces hygroscopicus , Streptomyces caelestis\Streptomyces tsukuhaensis, 
Streptomyces fradiae, Streptomyces platensis, Streptomyces violac\oniger, Streptomyces 
ambofacieiis , and Streptomyces venezuelae. 
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5 1\ The method of Claim 50 wherein said Strep tomyces is selected from the group 
consisting of Streptomyces caelestis, Streptomyces hygroscopicus, and Streptomyces 
venezaelae. 

52. Thfemethod of Claim 47 wherein said first polyketide-producing microorganism is 
Streptomyces^ 

53. The metttod of Claim 52 wherein said Streptomyces is selected from the group 
consisting of Streptomyces antibioticus, Streptomyces mycarofaciens . Streptomyces 
avermitilis, Streptorhyces hygroscopicus , Streptomyces caelestis, Streptomyces tsukubaensis, 
Streptomyces fradiae\treptomyces plaiensis, Streptomyces violaceoniger, Streptomyces 
ambofacietis,dxi&Strep\mycesveneziielae. 



54. The method of Claiil 
consisting of Streptomyces 
veneziielue . 



53 therein said Streptomyces is selected from the group 
is, Streptomyces hygroscopicus, and Streptomyces 



55. The method of Claim 47 wh\rein said second polyketide-producing microorganism is 
Sm vhuropolyspora erythraea . 

56. The method of Claim 47 wherein\aid related domain is selected from the group 
consisting of SEQ ID NO:31, SEQ ID NO-32, SEQ ID NO:33 and SEQ ID NO:34. 



V 



